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Abstract: Paying attention to the environmental hazards of traditional energies, especially
the phenomenon of global warming caused by the release and concentration of greenhouse
gases, is one of the main reasons for paying attention to new energies and it has prompted
the governments to seriously put the benefit of new sources of energy on the agenda and
plan for it. On the other hand, it is appropriate that existing potentials such as energy loss
due to gas pressure reduction in urban gas reduction stations should be considered and
investigated. Therefore, in this article, it has been tried to produce electricity by using a
turbo expander in a municipal gas pressure reduction station. The gas input to this turbo
expander is also preheated by geothermal energy to increase the work production capacity.
The results indicate that the most ideal isentropic efficiency (equal to 90%) occurs at the
turbo expander inlet temperature equal to 80 degrees Celsius and the amount of preheating
equal to 186.5 kJ/kg. Also, increasing the amount of natural gas preheating increases the
temperature of the expansion turbine and as a result, the production power increases.
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Design of interactive and ergonomic wheelchair
equipped with direct health service system accessibility

Abstract: An interactive and ergonomic wheelchair equipped with a health service system has
been designed. Its primary goal is to meet the mobility of the different persons with disabilities.
At the same time, its secondary goal is to provide novelty health services such as urination and
defecation by observing the tips and health space. This research is applied in terms of purpose and
qualitative-descriptive in terms of nature. As a practical matter, it has used two methods of verbal-
visual (questionnaire, interview) and non-verbal (observation) by survey method to collect data
and benefit from analysis by relevant expert (Delphi) groups. Its design method was the so-called
Design up (Tarrahi Nameh in Persian) which was based on the interaction design and user-
centered approach and has employed Analytical Hierarchy Process (AHP) to prioritize users. The
result is the interactive and ergonomic wheelchair equipped with a health service system under
the Sabita brand, which has an effective, efficient and safe means of transportation. It enjoys the
sanitary system of defecation in a hygienic environment along with washing and purification,
which is the main need of its users and finally seeks their satisfaction and pleasure. The Sabita
wheelchair, also, facilitates the work of physically able-bodied assistants. Six elements of usability
such as effectiveness, efficiency, safety/comfort, utility, learnability and memorability, on the one
hand would be brought. The goals of interaction design as visibility, feedback, constraints,
consistency, affordance and engagement user experience, on the other hand, would be illustrated.

Keywords: Wheelchair, Health service system, Ergonomics, Interaction design, Industrial
design
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Calculating the Young's modulus of head and neck
cancer cells during the nanomanipulation process
using atomic force microscope

Abstract: Head and neck cancer is a disease that often affects the mouth, throat and nose.
This type of cancer causes damage to other cells and complications such as hearing and taste
damage through treatment methods such as surgery and chemotherapy. Studies have been
done on the use of nanoparticles as drug carriers, understanding the structure of cancer cells
and investigating their mechanical properties. In this study, in order to improve the treatment
and early diagnosis of this type of cancer, the Young's modulus of head and neck cancer cells
was estimated using the nanomanipulation process. The topographic images and
experimental graphs used were extracted by exploring the head and neck cancer cells under
AFM. The main innovation of this research has been in the use of JKR, MD and Tatara
contact models. The main aim of the research is to draw indentation depth graphs according
to applied force to estimate Young's modulus of Head and Neck tissue. By comparing the
theoretical and experimental results of the 12 KPa Young modulus with the JKR model and
the value of 11 KPa with the Tatara contact model, the values of the Young modulus of the
head and neck cancer cell are estimated.

Keywords: Head and neck cancer, contact model, Young modulus, atomic force microscopy,
Nanomanipulation
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Abstract: In this paper, an intelligent integral Back-step controller is used to control the
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position of the quadrotor. Using a new strong particle swarm optimization algorithm, the
optimal system response is Achieved by changing constant design values in the controller.
Then, the optimal path for the quadrotor is designed using the algorithmic method of particle
swarm and considering the predetermined obstacles in the three-dimensional environment,
which ensures safety flight. Also, the shortest path between the origin and destination as the
optimal path is determined. Finally, the path generated by the algorithm as the optimal path
of planning. Thus, in addition to optimizing the control parameters in the controller, the
quadrotor path is also optimized using the algorithm to minimize energy consumption from
source to destination. Finally, by simulating the system in MATLAB environment, the system
response to the desired input in a limited time was plotted and investigated.
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Abstract: In this article, Surface Active Agents (Surfactants) and its effect on the Multiphase
Flow have been studied. First, the functioning of surfactants has been explained. For this
purpose, the definitions of surface tension and how it changes in the presence of surfactants
have been investigated. Also, the physics of surfactant distribution in multiphase flow and its
absorption and repulsion at the interface have been reported. The physical changes of the two-
phase interface due to the presence of surfactants have been investigated through the balance
of forces and the change in surface tension and the definition of the Marangoni effect. Types
of surfactants and their properties are stated. Finally, the important applications of surfactants
in industry and daily life are mentioned in detail. This review shows that surfactants as one of
the effective factors on multiphase flow need to be studied more and more. A better
understanding of these materials can be very useful in manipulating and optimizing multiphase
flow applications.

Keywords: Surface active agents, Surfactants, Multiphase flow, Surface tension, Marangoni
effects, Types, Applications

mohammadsalimi@ari.ac.ir . Jsewes ssics s *



VEN Gl s e e pilez o)led 05 5 (o JLo

atwd o oliSE g glgl oyuizan g aislo o] CHJR
el o sl walss ools mudsi Sy e sla (Shg g son
b SilSE g Saio g (oele slas )5 0058 jeas

b vl Gl T alsd g pladl o039, (S

Q’Ylﬁdﬂ ‘SLﬁ ol.?’)? )é Lﬁ @Uﬁ)gw é)&l&.ﬁ 092-; —T
ol w5 g3z

Ot S8 s JB S e s (gilaiz la Gl 0
JsVge iz o3l 4y a5 cel S50 Y SO #8ly yo Jlow 90
S 3935 Clis ol 5l st iy pai V] 5l culis
Iy S 0 S o mhans 42U 50 Jlow (So58 elss 05
0 s 53 B polie 4 56 Sy ol 5l atugy & jge o
Slr wle Jo¥se lo (5555 d925 pae s 4 S
Ls ez Os 5o e Olyie 4 O] W Sitie Sy hpoy
oz polie ol o a5 0gd o 4 S LA 0 Jho s
sl g Sl Coll S e e Bib s po Jlw (ele>
b S e jp0 S (o0 S S e 0 5l 35 50 gl
Seeliadgey Sl a4y &5 wod (o0 oy (rhaw A
g o colis g auile Pl cdale ¢ JLid o aiile g0
U 50 S o gehans LT 4 ol s Lol sl S Sl b ol
Slp s ily el (95w Sl ES > b JSE S
laal 656 wizr slo (b2 5o b SoliSE 5 0 Shas 0920 5 0
4 0l5 (oo o 50 jlagd (e (el (AL pogde Wb
2y oyl ke a5 0,5 (qwyp 1y (el (5 porie
5 B> S i mhaw ;o pailedl sl Jlw slo J5Sse
gl >l S wds sl p3¥ I Blas (sl 3Y Sl5T 5

38 90y S e

g bz pbyz 0 b G Gy b )Y
O 2 ColisE ygm Hgui>

iz (59,5 olsie @ Ygane (rhaw 25 (Jgl o 5
gl )3 b JsSge bawgs a5 098 (o0 iy 5 S 4 allS
a D] ogs o Bym 098 oo ol Jlow 90 S jiine
S Rln 5o Seglie sl mle Cuols nl SRy ©)le
Jhs b S 5l mhaos )0 99250 o JsSse o))y ()=

SSlSe (e 85

doddo -

" el sl J5SUse Wl iliSE gu) (s Jlad Lslge
Alg oo 5 Wgd o iz Sie mhe o dS alie
5B o Sud ) 56 90 Bl Gl piee Sl
Slls a8 ol Sleowds oS 5 o winiel LYV ] wins 13
T(Uedsr) 525 < 5 (Jdgyaed) Cungo Ol Cools 50 o
Js el Y Ole chisee oliSEgn anlS oo
355 ol g ol 5 wgs Of WlFgs (Shy 5 b
Fles g OloS 5 sl aws (pl e Jled cols snims ylis
O s el bled ol el S e mha 4o Gl 4 Lyl
b 2l 3 (g BB Sl s o g (b
Lol o colisljoms [0-F] wigd o giliaiz b ol
7€ g (B (A5 93 S wlo wily o iy b (JsSUge Ll
S (558 5 b S (b i [] 098 oo s 1o
Cawgirl oo A0 ()l 4 45 a3 (o0 S (orlad sla Pl 4
po 17 90 ] 05t o atiS 5 ST o (idayd o @
45 Sl (Vgb (055,008 020 So Jgere yob 4 5K
wnlp cpaiz o I8 50 0p8 o 8 odiBrd Sl 5o
@l (AL lyie 4 b b 5o & Ygano b i
o ColiSE g 3925 Mg g0 Bl SBuw 4 a5 &)ld 392
clizl gl LallBl &)g0 4 ax (53l iz Glo pias o
Sealizs 5 JSE 52 (0L 8B Gog3dl olga st b iyl
RYUHC PV CIWIRCIHEL C SN ECT I '] IR P e TSNP A
IAD el 155 0150 51 aBT p3linss 5 8,1
Sole I 5 Sezge sl ColiSE g dneiie slo Shy
(o908 (2lord 9 (S5 Pls>)
Ol o SlSE gm0 25 9 005 50 20 (b Dlaalie @
9 b oy
gl SoliSS gm il () lSle Elgil mhaw (olrend oly> @
Gl sla osgay o o] b, b colis g K sl ala,
b
bt 53 Ygone b iS5 (55l (o sl Jolons 451
G melr s Ll s e eslinad lasy sl
b oy (ByeS 50 CiliSEem slo Jslge (g58umg S
ai aalys g Alie ool o [A] ol 151, s olises
Sz slo Lz o b SSlSE g o Sles 0920 Sl &

4 Hydrophobe (Lipophile)
5 Surface Active Agents

1 Surface Active Agents (Surfactants)
2 Amphiphiles
3 Hydrophilic (Hydrophile)

ff



SSlSe (wdige 585

glrsel el 5,500 09,8 Sjglome po Ol sl b s O slo
s ol A0 L3811 s ol3T (55,31 5 095 T Lo
o Tl S e w4 bS8 0 J5SUge Gl (g5 b
S5 g Sl p Pla @]y ol g 5250 0,5 (e oled b oo
Js8s0 b S e el ez o ams (S| ek 3]
gl ol 50 gle o 5 098 oo ardyy CiliSE e gl
Sy J 5ee 30 5 955 o0 (ps0 3B 2l sed 3B e
5B g alis pac b aile 0 a0l 5B jo 1) 03 cewgul
2 Gl Gl sl rels S ie Jad jo K0S b ulad
55 (W (ohab d 52,500 09,5 5190 (sla J5SUge) sl pue
Dyl 4 09d (oo (law AL SRl 4 e gl o 51
S xS U mhw 4 b JoSIge 090 slp 9iST s
i s 0ol Sy bl gl 3 3,50 L5 LIS ol e
3529 45 Wbl alils d> g8 e o el 1) xaw 15
Olgie a4y Pl 51 ciliSsjm ol 79,5 51 @il Casgarl 0,8
O &lhaeas pilivs pol (ol 1n) sl (o0 alloax 51 S
Luely 2ol jous ol Ll ol s Sl Csgasl 09,8
D9 (50
i (o le ColiSE,gu clale jolidl @
5 <l b 15 S 0
@38 50 ol Casgail 09,5 b mhans o J5SUse (6505 ez @
sl 3851590 T el 69, s

U G5B wiz by 50 (el (e i 092 T -Y

b 15 b oty b ollse Sl 5 i e S
sax oyre ;0 SUSU Heb 4 a5 0y 5 Ll o 1) G0 4
la ol g 51V (F US2) 0,08 (oo )13 Lo cailiss gun
4 g wil all Stie mhae 59, 3> ¢l S5 ok
Oeq (i 055 Jolos ke & (b 5 ety Jolos
b i [V 9] el 00 5l xeS a5 wl e LralS
Sl K b coliS jgw o> cdalé 4, 0eq Jol
sle Clle (gl Jolas (b 15 e sl il Galo]
Vs aline (5 loged g plonil gazma SliSE ) gu Al
OlS8 jaw S>eS ez sl cdale gl Wl o cens 4
(53 () sl (s 55 aline L35 Jolos (b 5

v 5 e ColiSE jgw gez> clale o8l L sl o
SO o sl ek SO a as gley Ul oo ielS Jols

Yo

OSen 5 (6 yan

o 5 21 e 2 e s (sl e ol S
S35 b S gl sl JoSdse &5 o 50 gt (o0 D3
() J55) digh (o0 axlge lo pon> (S slo JsSUge o3
S (oo Cenglie (2> (S99 2 pln )0 wBlr (595
e Jl slo Jsyn Loy Sl b sl 5o
9 Sawl 7S Jlon 9508 0Bk 5 jglre Jlw 5145 wigd (oo
0938 iyt y> Sunglio (ul 285 S 0 52Uy T Gl e
S iie gl o (s gl JoSse iz g (21 sl
Jolge el (ol (235 (695 parde Olos S Sl b mile
b A5 RelS el i (e piSen p Dj05  Fge
1 b 5 b 63l o oo Lo ciliS e b Loo asile
oo S dan iy Lol onl s S jiie gl
L OS5, g i lgie oo 1o a5 phailan anl LIS, gus
abis Laael lgie a Lo faed 45 g 35,10 ailEgs seole
B o5 ale L 4 iS5 5 slo J5Slpo i o
o Sz 45 w |y 055 5 aisS &S > gl a4 adylo
0GB g3 O () S e gl 50 (S il Sl oS
S8 0 18 Ol 5l 0 5,500 00 5 O G 4 Gl
5 Jbe lo JlSse o j0 oSS 5 sla JsSUge (235
9 oo J1s s gy (JsSUse il rald tely S it o

b oo 2ol (a5 a0

p—

3/

- @ <

AN

[V o] Jlns 5 20 s 5 o 50 J5S0s0 4l (59,5 ) U

590 5 Jlade Plas o ol3T 65,0 (pge olEaus o

b 5 [P g V] el St gl 2S5l
Sls2 5 mle o 50 el 9l 5o (e bl (g5l emle S
30 Cadlo Sgldy (glp (g bre opl (pizman Ll (] GBI Ll
JB e 5B 50 52 G jpe) Stie mhaw ;0 &5l (556
S o ST (655 50 wlis pus ax ool (WYL
3 SliSE g Sy S ol el iy (elans (25 a8l
09,5 S99 w355 oo S (2l Jsbme wiile (ol Jslowe S
Js505e (s (59,002 Sloign (inSlh b ol (S 5 K



VEN LT g e e oo o)lod 05 5 (o JLo

Sz ol ki S (0 S5 (b A5 el
2ol sleyagige clale lawgs S JS5 g (Saigd 5 asile
Sl 4 e IS8 (5 pob @ 090 (oo S5 Jolore
83 (S 03 05,5 5 v 09,5 oo 0310l Ygano (0SS 90
w5, ile ilie gla JSS wlg o e 5o Lo
Joloe 5o (0 JS2) adl axils gl Y 5 Sins ol ale
JSis gl Y gl o (CMC 51 5V Ly cdile) Lade
! Jsloee aiile (b 5 (lo JsSUge a5 (s ,5b 4 cigd oo

A e JUd ], SOl s (55l0 lomio (s dilata

Micelle

Hydrophilic head

Hydrophobic tail

Hydrophilic medium (water)

(VY] olass jms WL cale o Junro JoSts ¥ S0

is‘dqy

VY] ol g oYU cdale 1o fuc glosl & S

Sl (omige 4508

w3l Joo Sl clill (g 4 oS ol Sl clale
Eor b ciliSs gm CMC 51 5105 00h oo 2olS 05 oo
Jolowe ez J2Io o 1) ole e 5 9S00 pead @
Ow@wbb;@(;ﬁ'ﬂwgymﬁ e 45 L (o eSS

D]
Interface Air or oil
00
y o 5 Water
% o
Interface Air or oil
. 0eq <,

Water
°z\ G,

(V] colis jgm oy ooedans 25 alS 0] 8 Seoledy ¥ St

Micelle

o
B

Equilibrium interfacial tension

[ SESp—— -

cMc
Bulk surfactant concentration

V] oliss g Calle o yy mbas 25 28 3, ¥ IS5

2 b gl ps &5 Jlo o ey (o0 JSiS (g9
6 p5 3l s ated o9, ol 51 NVY] Wgs oo lax 5l
s 0ty o e S5z VY] il onis ools olas F
St SB35 (S9) 331 ogige Dyg0 b il axils s
08953 N S50 S 5o o )l sl
o Sl eizmen 5 WIS e 3L ol Jole 0 b
332 b Juwrs 0301 5,38 o 558 Jylona anjoSmg ol &
O CAJL\SB)}.» Lglm).oy}o lags 09—“’ < Ls; o)L»I o

1 Critical Micelle Concentration (CMC)

\ia



SSlSe (wdige 585

Surfactant Name SDS Triton X-100
C4Hy (OCH2
Chemical formula | C,H;5s804 14
CH2)o100H
Molecular wt. 288.3 624(Avg.)
Ethylene oxide 0 09-10
groups
. ) White e
Appearance Powder Clear Liquid
CMC 2500 wppm 200 wppm
Manufacturer Fisher Union Carbide
Equilibrium
Surtacsi Tenslon 38.0 331
dyne/cm [@
2xCMC]
Equilibrium
Surtacsi Tension 519 357
dyne/cm [@
0.5<CMC]
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Low concentration (<< CMC)
Moderate surface tension

§§8 8% % ¢

Surface saturation (< CMC)

rface tension, n
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N

Critical Micelle Concentration (= CMCQ)

Low surface tension, micelle formation
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High concentration (>> CMCQ)

Low surface tension, + micelle formation
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the nuclear power reactor

Abstract: In this paper, the heat transfer in the hot fuel rod of a pressurized nuclear reactor
such as the Bushehr reactor has been investigated. Generally, in the thermal analysis of a
nuclear fuel rod, special attention is paid to the temperature distribution in the constituent
parts of the fuel rod, as well as the effect of the coolant flow around it on the amount of heat
removal. Therefore, in this study, using the equations of heat transfer in the fuel rod and its
adjacent coolant, the intensity of heat transfer and the effect of different parameters have
been investigated. For this simulation, Ansys-Fluent (CFD) software and the nuclear code
COBRA-EN have been used, in this modeling the EPRI model of the COBRA-EN code is
used because of its conservativeness to calculate the critical heat flux and the maximum and
average fuel temperature, enthalpy, temperature Coolant, mass flow rate of coolant has been
used and its results have been compared with CFD results and reference results. Also, the
thermo-hydraulic parameters of helium gas under pressure trapped between the fuel and clad
have also been investigated.

Keywords: Nuclear power reactors, Hot fuel rod, Thermo hydraulic, Heat transfer, Single
channel, CFD, COBRA-EN.
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